The major sex pheromone components of Drosophila ananassae and D. pallidosa, (Z,Z)-5,25-hentriacontadiene and (Z,Z)-5,27-tritriacontadiene, respectively, were synthesized by using the Wittig olefination and sulfone coupling reactions as the C-C bond-forming steps.
Two closely related fruit flies, Drosophila ananassae and D. pallidosa, are known to be sympatric but to show no postmating isolation. 1, 2) The difference in the courtship song between the two species has recently been revealed to play a crucial role in premating sexual isolation between them, 3) and the genetic background of the difference in the courtship song has gradually been elucidated. 4) On the other hand, two long-chain alkadienes, (5Z,25Z)-5,25-hentriacontadiene (1) and (5Z,27Z)-5,27-tritriacontadiene (2) (Scheme 1), are known as the major sex pheromone components in female cuticular extracts of D. ananassae and D. pallidosa, respectively, and the difference in the contents of the two components is also considered to be a key factor in premating isolation between the two species. 1, 2) It is now expected that the identification of genes controlling the pheromone production and recognition could provide a genetic basis for sexual isolation, leading eventually to understanding the mechanism of speciation. 5) To promote such studies by using a model system composed of the two sympatric sibling species, the supply of sufficient amounts of the pheromone samples (1 and 2) is badly needed, which prompted us to develop a simple synthetic route to 1 and 2.
The synthesis of 1 and 2 has previously been reported in brief without any experimental details by Nemoto et al. 1, 2) They employed the Grignard coupling reaction of C and D as the final step in the synthesis of 2, which brought about undesirable homo-coupled hydrocarbon byproducts, making them use labor-intensive preparative GLC to purify the final product. 1) With this in mind, we planned our synthesis of 1 and 2 as shown in Scheme 1. In order to obtain 1, bromoalcohol 3a 6) was converted, without protecting its hydroxyl group, into sulfone 4a by treating with the anion derived from methyl phenyl sulfone. 7) The Swern oxidation of 4a to Note aldehyde 5a was followed by exposure to Z-selective Wittig olefination conditions 8) to afford olefin 6a, whose geometrical homogeneity was checked by its 13 C-NMR spectrum, in which no peak other than those assignable to 6a was observed. The coupling of sulfone 6a and bromide B, 9) which had been prepared by LiAlH 4 -reduction of commercially available (Z)-11-hexadecenal (Aldrich, >95% purity) and subsequent bromination of the resulting alcohol (A), gave 7a possessing all the carbon atoms and appropriately arranged double bonds for 1. Reductive removal of the sulfonyl moiety was first attempted by treating 7a with an excess amount of lithium in ethylamine at À15 C for 1 hour. 7) This reduction method, however, brought about partial overreduction, giving substantial amounts of two corresponding monoene products. Eventually, the reductive elimination reaction was effected cleanly with samarium(II) iodide in THF-HMPA 10) to furnish 1 in a 74% yield after SiO 2 -AgNO 3 chromatographic purification. By following the same five-step sequence of reactions, 2 was obtained from 3b via 4b, 5b, 6b and 7b. The overall yields of 1 and 2 were 46% and 37%, respectively.
Experimental IR spectra were measured as films by a Jasco IR Report-100 spectrometer. NMR spectra were recorded with TMS as an internal standard in CDCl 3 by a Varian Gemini 2000 spectrometer (300 MHz) or a Varian UNITYplus-500 spectrometer (500 MHz). GLC analyses were performed on a Hewlett-Packard 6890 gas chromatograph. Merck silica gel 60 (70-230 mesh) was used for silica gel column chromatography.
9-Benzenesulfonyl-1-nonanol (4a). To a stirred solution of methyl phenyl sulfone (2.25 g, 14.4 mmol) in THF-HMPA (10:1, 66 ml) was added dropwise a solution of butyllithium in hexane (1.6 M, 9.0 ml, 14.4 mmol) at À78 C. After 30 min, a solution of 3a (0.995 g, 4.76 mmol) in THF (10 ml) was added, and the resulting mixture was warmed gradually to room temperature over 8 h. The mixture was poured into sat. NH 4 Cl aq. and extracted with ether. The ethereal solution was successively washed with water and brine, dried (MgSO 4 ) and concentrated in vacuo. The residue was chromatographed over silica gel (40 g; hexane-ethyl acetate, 10:1) to give 1.31 g (97%) of 4a as a white solid, recrystallization of which from hexane-ethanol afforded colorless flakes, mp 44.5-45. (Z)-16-Bromo-5-hexadecene (B). To a stirred solution of triphenylphosphine (0.349 g, 1.33 mmol) in dichloromethane (4 ml) was added dropwise bromine (0.156 g, 0.976 mmol) at À30 C. After 30 min, a solution of A (0.201 g, 0.836 mmol) and pyridine (0.10 ml, 1.24 mmol) in dichloromethane (5 ml) was added dropwise, and the reaction mixture was gradually warmed to room temperature. The mixture was concentrated in vacuo, diluted with pentane and filtered. The filtrate was concentrated in vacuo, and the residue was chromatographed over silica gel (5 Compounds 4b, 5b, 6b, 7b and 2. These compounds were prepared in a similar manner to that described for the preparation of 4a, 5a, 6a, 7a and 1, respectively, except that 3b, instead of 3a, was used as the starting material. The IR spectra were virtually identical with those of the corresponding lower homologs. The 1 H-and 13 C-NMR spectra were almost the same as those of the corresponding lower homologs, except that the peak areas of the methylene regions were larger than those of the corresponding lower homologs by four proton units. Other selected physical properties of these compounds are as follows: 4b (88% yield); mp 59. 5 
